Study of hydrological parameters of lakes and examine the variation of water level to operate management on water resources are important. The purpose of this study is to investigate and model the Urmia Lake water level changes due to changes in climatically and hydrological indicators that affects in the process of level variation and area of this lake. For this purpose, Landsat satellite images, hydrological data, the daily precipitation, the daily surface evaporation and the daily discharge in total of the lake basin during the period of 2010-2016 have been used. Based on time-series analysis that is conducted on individual data independently with same procedure, to model variation of Urmia Lake level, we used polynomial regression technique and combined polynomial with periodic behavior. In the first scenario, we fit a multivariate linear polynomial to our datasets and determining RMSE, NRSME and R² value. We found that fourth degree polynomial can better fit to our datasets with lowest RMSE value about 9 cm. In the second scenario, we combine polynomial with periodic behavior for modeling. The second scenario has superiority comparing to the first one, by RMSE value about 3 cm.
INTRODUCTION
Urmia Lake is one of the largest permanent lake in Middle East with a catchment area of 51,876 km², comprising 3% of the country area and 7% of total surface water in Iran (Eimanifar & Mohebbi, 2007) . It is one of the largest salt lakes in the world in terms of surface area. This terminal lake is situated in the northwestern corner of Iran, near Turkey ( Figure 1 ). It is located in the heart of two provinces of West Azerbaijan and East Azerbaijan at latitude 37°00' to 38°12' N, and longitude 44°40' to 45°50' E ( UNESCO, 2001) . The Urmia Lake catchment has a population of about two million (West Azerbaijan Regional Water Authority, 2012a). The lake is divided into southern and northern parts by Martyr Kalantari causeway constructed across the lake for facilitation of communication between east (Tabriz City) and west (Urmia City) of the lake (Figure 2 ). Naturally most important factors that affects to level of lake water is climatically and hydrological factors. For example, changes in temperature and precipitation can be one of the most important climatical factors that considered in this study. Predict of climatic parameters and examine the future trends in the management of water resources is important (Wang et al. 2000) . Urmia Lake is one of the 610 biosphere reserves in 117 countries recognized in 1976 under UNESCO's Man and the Biosphere (MAB) program (UNESCO, 2012) . Unfortunately, during the last 17 years, there has been a rapid decline of the lake's water level (Figure 3 ). The other presents the Urmia Lake's general shape.
The bold line in the middle of the lake is the Martyr Kalantari causeway and the vertical line over the lake is the border between two provinces of East and West Azerbaijan (Google Earth, 2012) Figure 3 . Urmia Lake's water level using various data (UNEP and GEAS, 2012). Rasuli et al (2008) , the Lake level fluctuations with satellite images from 1976 and 2005 were examined. The researchers showed that variations of the Lake in the period of the time that has been studied, decreasing 23% of the level of the lake. In this study the main factors is not mentioned the lake is drying. Hesari and colleagues (2009) , changes in the level of Lake Urmia and similarity behaviors with Caspian Sea level changes and Lake Van in Turkey's and climatic factors in area was examined. Studies based on monthly data for Lake water level in Lake Urmia during 1345-1388 showed clearly that the long-term trend is up to 6 meters. The results of existence of procedure, existence of the jump and the difference between mean and median from 1374 onwards and the process the lake. Level was not random and was confirmed at a significance level of 1%. Lake Van behavior and changes in ground water levels have match conformity with the lake water level changes that was the existence of high pressure on the region's groundwater. Abdollahi and colleagues (2010) have noted that factors of declining in Urmia lake water can be divided into two groups of up grand and underground water factors. Surface factors have the greatest impact and they are the amount of atmospheric rainfall, changes in water flow and temperature change in the lake river Basin. Also underground factors such as changes in groundwater flow regime, due to changes in the lake bed of Lake causeway, salt accumulation and the broad masses and the incomparable masses in the bed of the lake and they are Effective in changing water level of lake
STUDY AREA
Urmia Lake is located in north-west Iran (37º30', N, 46 º 00' E,), is the largest in Middle East and world's sixth largest saline lake with a surface area of approximately 4750-6000 km 2 Extending 140 km and 85 km in south-north and east-west direction respectively during the historical period between 1965 and 2000 (Ghaheri, et al. 1999; Abbaspour et al. 2012; UNEP, 2012; Abatzopoulos et al 2006; Waiser and Robarts, 2009 ). Lake Urmia's drainage basin has an area of 51876 km2 including the lake. The lake's total annual inflow of 6.900 km3 has been estimated to be supplied from rivers by 4.9 km³ , flood waters by 0.5 km³ and direct precipitation over the lake by 1.5 km³ (Ghaheri, et al. 1999; Eimanifar and Mohebbi, 2007) . The main rivers of the LUDB are given in Table 1 . The only known output from the lake however, is direct evaporation from the lake surface (Hassanzadeh et al. 2011) . The synoptic stations, climatological and precipitation that data from these stations were used to averaged variables basin show in Figure 4 . Because of the lack of the other synoptic stations that study, the data was insufficient. Table 1 . Main river inflows to Lake Urmia (Ghaheri, et al. 1999 
MATERIALS AND METHODS
In this study, Landsat satellite images from 2010 to 2016 years were used to examine changes the shoreline of Urmia Lake and also the software of ENVI4 and ERDAS were used to process images. The area of lake in each of the years was measurement from satellite images that determined the changes in the years of studies.
The main factors reducing the water level of the lake are (1) Average daily rainfall in total basin in the period of 2010-2016 using data from synoptic stations, rain-gauge and climatology studies in the basin. 
RESERCH FINDING
Analysis of satellite images shows that the lake water level changes in the scale of daily from the year of (2010 -2016) is remarkable. Periodic changes in water level of the lake in Figure  3 is shown. According to available data from 2008 to 2016 and studies on a variety of modeling methods using time series analysis, the modeling is based on polynomial method and the method of least squares and the accuracy of 3cm was achieved, also with due attention to the behavior periodic of the data evaporation and discharge of lake, we use combination polynomial method along with periodic behaviors. Their calculations are based on the method of least squares and accuracy was improved from 9cm to 3cm. Trends of rainfall, evaporation, discharge and water level of the lake from 2008 to 2016 and on a daily basis are displayed in Figures 5, 6 , 7, 8. In the following we use two scenarios for the lake water level time series determination.
The first scenario
The first degree of polynomial ( , , , ) = 1 + 2 + 3 + 4 + 5
The second degree of polynomial GI Research, SMPR and EOEC 2017, 7-10 October 2017, Tehran, Iran For assessing the accuracy of two scenarios, we used the index of root mean square error (RMSE), normalized root mean square error (NRMSE) and the coefficient of determination (R 2 ) in accordance of 5 to 7.
Where Xp is estimated parameters, Xo is observational parameters and n is the number of observations. By using the parameters between the estimated values and the best model observational values, the best model was selected. The values of these parameters for these four methods were calculated and is shown in Table2. 
The second scenario
In the second scenario for preparing the model of Lake water level, we used combination of polynomial along with the periodic behavior method that used from sum of polynomial of periodic signal in the time series. In the next step, the same way as the first method 30% of the data did not enter to the equation and the remaining 70% of data was used to calculations and then after obtaining the results, we used the remainder data and compared the results.
The first degree of polynomial+periodic behavior ( , , , ) = 1 + 2 + 3 + 4 + 5 + 1 sin( ) + 2 cos( ) + 3 sin(2 ) + 4 cos(2 ) + 5 sin(4 ) + 6 cos(4 ) + ⋯ + 25 sin(24 ) + 26 cos(24 )
The second degree of polynomial+periodic behavior Tehran's Joint ISPRS Conferences of GI Research, SMPR and EOEC 2017, 7-10 October 2017, Tehran, Iran The values of statistical parameters for second scenario were shown in Table3. 
CONCLUSION
In order to increase the accuracy of estimate results of the time series in different applications, approximation and the correct analysis is the essential. In this study, a method called multivariate analysis, for modeling the lake level changes due to changing hydrological parameters affecting it were presented. Since we already did not know the integrity of our data in real time series, so to ensure that the method was correctness, we render the number of data and used remaining observations data on annual period and was used during the period of 1 years and once again we used multivariate analysis and at the next time we used combination of multivariate analysis along with periodic behavior. At the first multivariate analysis was used to modeling the changes of Lake water level and results were presented separately for the four time series. At the next time we used the combination method of multivariate analysis along with periodic behaviour on observation data. The results of the calculations show that the use of general two models of multivariate analysis and combined with periodic behavior in all conditions listed, using combination multivariate analysis with periodic behavior was raised the accuracy of modeling. In the multivariate analysis method, accuracy of modeling was accomplishment about 9cm and with combination of multivariate analysis and periodic behavior method, the accuracy was raised to 3cm. The main objective of this study was to test multivariate analysis with periodic behavior according to the results, the test was successful and the results have been more complete.
